
HI-SHELL001756



Prepared for: 
Shell Oil Products US 

 
 
 

 
 

OPERATION AND MAINTENANCE MANUAL 
 

NPDES PERMIT NO. WA-000179-1 
 

SHELL SEATTLE DISTRIBUTION TERMINAL 
 

DECEMBER 2005 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

828.001.03 
 

HI-SHELL001757



 

B82800103R_400.doc ii 

CONTENTS 

LIST OF TABLES AND ILLUSTRATIONS ............................................................................... iii 

1.0 INTRODUCTION ...............................................................................................................1 
1.1 Purpose.....................................................................................................................1 
1.2 Manual Organization ...............................................................................................1 
1.3 Emergency Notification ...........................................................................................1 

2.0 FACILITY DESCRIPTION ................................................................................................2 
2.1 Site Description........................................................................................................2 
2.2 Terminal Operations ................................................................................................2 

3.0 CONTAINMENT DRAINAGE PROCEDURES ...............................................................3 

4.0 OIL/WATER SEPARATORS .............................................................................................4 
4.1 System Description ..................................................................................................4 
4.2 Operation and Maintenance Plan.............................................................................4 
4.3 Oil/Water Separator Emergency Procedures ...........................................................7 

5.0 SPILL CONTAINMENT TANK AND CARBON SYSTEM ............................................8 
5.1 System Description ..................................................................................................8 
5.2 Spill Containment Tank Inspection and Maintenance.............................................8 
5.3 Carbon System Operations ......................................................................................9 
5.4 Winter Conditions Operations ...............................................................................12 

6.0 STORMWATER TREATMENT SYSTEM......................................................................12 
6.1 System Description ................................................................................................12 
6.1 System Inspection and Maintenance......................................................................13 
6.2 Troubleshooting .....................................................................................................16 
6.3 Winter Conditions Operations ...............................................................................18 

7.0 SPECIAL OPERATIONS .................................................................................................18 
7.1 Truck Rack Firefighting System............................................................................18 
7.2 Truck Rack Spill Response/Bypass Prevention.....................................................19 
7.3 Tank Water Draws .................................................................................................20 
7.4 Unanticipated Discharges ......................................................................................20 

8.0 SAMPLING AND MONITORING...................................................................................21 
8.1 Sampling and Monitoring Procedures ...................................................................21 
8.2 Sample Storage and Shipment ...............................................................................23 
8.3 Reporting Requirements ........................................................................................24 

TABLES 

FIGURES 

APPENDICES A - FORMS 

      B - CARBON SYSTEM SPECIFICATIONS 

      C - STORMWATER TREATMENT SYSTEM SPECIFICATIONS 

HI-SHELL001758



  

B82800103R_400.doc iii 

LIST OF TABLES AND ILLUSTRATIONS 

Tables 

1   Effluent Limitations, NPDES Waste Discharge Permit No. WA-000179-1 

2   Summary of Analytical Methods, Containers, Preservatives, and Holding Times 
for Water Analyses 

 

Figures 

1 Site Location Map 

2 Stormwater Treatment System Layout with Pump Station 

3 Carbon Treatment System Schematic 

4 Carbon Treatment System Control Panels 

5 Stormwater Treatment System Piping and Instrumentation Schematic 

6 Stormwater Treatment System Electrical One-Line Diagram 

 

Drawing 

1 Drainage Map  In Pocket 

HI-SHELL001759



 

1.0 INTRODUCTION 

1.1 Purpose 

This operation and maintenance manual has been prepared to document the procedures that will 
be implemented by Equilon Enterprises LLC, dba Shell Oil Products US (Shell), at the Shell 
Seattle Distribution Terminal for compliance with its NPDES Permit No. WA-000179-1.  This 
manual supplements the facility’s existing operations and maintenance manual and is intended to 
focus on sources that may impact the facility’s oil/water separator operations. 

1.2 Manual Organization 

The manual has been organized into the following sections:  facility description, containment 
drainage procedures, oil/water separator, carbon system, special operations, and sampling and 
monitoring. 

1.3 Emergency Notification 

If the carbon treatment system or the main oil/water separator is malfunctioning, immediately 
notify one of the following personnel: 

Name Office Number Home Number Cell Number 

Chuck Kolesar 206/224-0460   

Bill Osterhout 206/224-0484   

Frank Takahashi 310/816-2125 call cell phone  

If the system continues to malfunction after you have tried to troubleshoot, one of the following 
must be called: 

1.  PES Environmental Office  
(8am to 5pm, Monday through Friday) (425) 637-1905 

2.  PES Environmental Services 
Answering Service (24 hours, 7 day a week) (206) 726-2399 

3.  PES Field Cell Phone (425) 922-1542 
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2.0 FACILITY DESCRIPTION 

2.1 Site Description 

The Shell Seattle Distribution Terminal comprises 20.5 acres of land on the north central part of 
Harbor Island (Figure 1).  The facility is divided into three parcels:  the main terminal and tank 
farm (2555 13th Avenue SW), the north tank farm (1835 13th Avenue SW), and the shoreline 
manifold area and dock (1711 13th Avenue SW). 

The main terminal and tank farm are located on 17.5 acres lying west of 13th Avenue SW, south 
of SW Florida Street, east of 16th Avenue SW, and north of SW Lander Street.  The main 
facility consists of 2 office buildings, 2 warehouses, a blending building, a light oil truck loading 
rack, a lube oil truck loading rack, pipeline receipt facilities, rail receipt facilities, 1 regulated 
underground storage tank, 6 unregulated underground tanks (process tanks and heating oil 
tanks), 6 small aboveground storage tanks (waste oil from garage [2 out-of-service tanks], slop 
oil [reused], heating oil tanks, and a red dye tank), 83 aboveground product storage tanks, piping, 
pumps, a boiler, and a garage (no current garage activity).  The main terminal receives primarily 
light oils (fuels) via the Olympic Pipe Line from Northwest Washington refineries.  Lube 
operations, including storage and distribution, ceased in December 2003. 

The north tank farm comprises 2.5 acres immediately northwest of the intersection of 13th 
Avenue SW and SW Florida Street.  The tank farm contains two aboveground storage tanks, 
both about 1,500,000 gallons in size, which currently store diesel fuel, and one small 
aboveground red dye tank.  The tanks receive product by pipelines from the Olympic Pipe Line, 
the main tank farm, and the dock.  Product from these two tanks is also transferred to both the 
main terminal and the dock.  No wastewater is generated from this portion of the facility. 

The shoreline manifold area and dock lie on 0.5 acres of land on the north side of the intersection 
of 13th Avenue SW and SW Massachusetts Street.  Elliott Bay is adjacent to the north edge of 
the shoreline manifold area.  The area contains manifolds controlling the flow of product 
between the tank farms and the dock.  The dock lies 250 feet to the west of the shoreline 
manifold area and extends 590 feet into Elliott Bay. 

2.2 Terminal Operations 

The main terminal and tank farm were built in 1947.  The main terminal consists of three smaller 
tank farms in addition to the main tank farm:  the southeast tank farm, the southwest tank farm, and 
the west tank farm.  Other operational areas within the main terminal consist of piping systems, 
railcar unloading areas, the blending building, the east warehouse, the warehouse, drum storage 
areas, the laboratory, maintenance operations, loading racks, refueling stations, a boiler, an oil/water 
separator, and underground storage tanks.  Current operational area locations are shown on the 
Drawing 1.  Storm drains within the railcar unloading areas, maintenance operations, loading racks, 
and the main terminal tank farms drain to the oil/water separator.  A brief description of the oil/water 
separator and carbon treatment vessels follows: 
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2.2.1 Oil/Water Separators 

Three oil/water separators are located at the main terminal.  The main oil/water separator is in 
the southeast corner of the main terminal; it drains to the city storm drain line at the intersection 
of SW Lander Street and 13th Avenue SW (Outfall 001).  The main oil/water separator was 
constructed in 1947 and modified in October 2005.  Currently, most surface drainage at the main 
terminal drains to the main oil/water separator.  A smaller oil/water separator, constructed in 
1991, is located north of the warehouse addition; it drains to the city storm drain line on the West 
side of 16th Avenue SW (Outfall 002).  A third oil/water separator, consisting of an underground 
separator tank is located south of the light oil truck-loading rack.  The truck wash bay drains to 
the King County sewer. 

2.2.2 Truck-loading Rack Drainage 

The main terminal currently contains two truck-loading racks, one for light fuel oils and one for 
lubricating oils.  The light oil loading rack is located south of the garage and was constructed in 
1981.  Both racks are constructed with a canopy, a concrete pad, dedicated product-loading arms, 
and underground pipelines delivering fuel to the rack.  The light oil loading rack is equipped 
with a vapor recovery system, a concrete pad, concrete curbs, and a series of strip drains.  The 
strip drains lead to a 10,000-gallon underground oil/water separator tank, a particulate filtration 
canister,  two 2,000-pound carbon treatment vessels,  and ultimately the main oil/water 
separator.  The current lubricating oil truck-loading rack was built in 1987 and is located 
immediately north of the northeast corner of the east warehouse. 

3.0 CONTAINMENT DRAINAGE PROCEDURES 

The main tank farm, the southwest tank farm, the west tank farm, and the southeast tank farm all 
have secondary containment to prevent the release of petroleum products in the event of a spill.  
The drainage systems in these tank farms (see Drawing 1) are normally kept closed which causes 
the accumulation of rainwater over time.  Periodically the accumulated water must be drained to 
the oil/water separator.  Prior to draining this water, the following procedures are to be 
completed: 

1. Inspect the surface of the water contained in the tank farm.  If there is no petroleum 
product and/or sheen present, then slowly drain the water to the oil/water separator. 

2. Drainage of the main tank farm must be authorized and supervised by terminal 
supervisory personnel. 

3. Log the drainage on the Dike Drain Report form (Form ES-1) and quarterly inspections 
of the containment area drainage systems on the Quarterly Dike Drain Inspection form 
(Form ES-2).  Copies of these forms are provided in Appendix A. 

4. If petroleum product and/or sheen are present, notify a supervisor or the terminal 
manager. 

B82800103R_400.doc 3 12/23/05 

HI-SHELL001762



 
4.0 OIL/WATER SEPARATORS 

4.1 System Description 

The main oil/water separator is located in the southeast corner of the facility (see Drawing 1).  
Stormwater is conveyed to the oil/water separator by a system of catch basins and underground 
gravity drains.  Constructed in 1947, the separator was designed to remove floating petroleum 
material from stormwater prior to being discharged to the municipal storm sewer.  The 69-foot 
long by 17.3-foot wide separator was modified in October 2005 and is currently divided into 
three compartments as shown on Figure 2. 

The northern 12.5 feet of the main oil/water separator comprises the first compartment for water 
entering the separator.  This compartment serves as the oil/water separation compartment, with 
two concrete and two metal separation baffles; the first three baffles are successively deeper, 
serving to remove floating oil and sinking sediment from the water as it flows through the 
compartment.  Water must flow over the last baffle through a V-notch weir to exit this 
compartment. 

The second compartment of the main oil/water separator is 51 feet long and comprises the 
storage compartment, providing sufficient volume to, when combined with the storm drain 
volume and limited surface water ponding (east of the warehouse), store the runoff from a 
10-year, 24-hour storm.  Water is pumped from this compartment into the stormwater treatment 
system (see Section 6); if the volume of water generated from a storm were to exceed the 
10-year, 24-hour storm volume, water would overflow the southern wall of this compartment 
(whose height is 1 foot below the top of the oil/water separator) into the third compartment.  
There is an underflow baffle immediately before the southern wall of this compartment to protect 
the third compartment. 

The third compartment of the main oil/water separator is 5.5 feet long and comprises the 
discharge compartment of the oil/water separator.  Two filter cages are located at the 
downstream end of the compartment.  The first contains excelsior (wood fibers) for final 
polishing of the water before discharge.  The second contains calcium carbonate gravel to 
provide pH control of the water.  Water from the stormwater treatment system enters the eastern 
portion of this compartment, flows through the filter cages, and exits the western part of the 
compartment (the clearwell) through a concrete pipe in the southern wall. 

The small oil/water separator is located on the north side of the warehouse addition.  Constructed 
in 1991, the separator was designed to remove floating petroleum material from stormwater 
collected from the surrounding paved area. 

4.2 Operation and Maintenance Plan 

The following operation and maintenance procedures for the main oil/water separator 
(Outfall 001) and the small oil/water separator (Outfall 002) will be implemented at the terminal 
to meet conditions specified in NPDES Permit No. WA-000179-1.  The facility manager will 
maintain and retain records of inspection, maintenance, and disposal at the terminal. 
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1. The oil/water separators operate 24 hours per day.  Runoff from the enclosed tank farm 

and product transfer area will be directed to the main oil/water separator for separation 
and filtration before discharge to Outfall 001.  Runoff from the paved area north of the 
warehouse and roof drainage from the east side of the warehouse will be directed to the 
small oil/water separator for treatment before discharge to Outfall 002. 

2. The main and small oil/water separator systems will be visually inspected DAILY to 
ensure that no visible sheen is present in the discharge.  The visual inspection is 
accomplished by looking through the clearwell at the end of the main separator and 
through the last compartment of the small separator.  If sheen is noted, absorbent pads, 
booms, or both will be changed out (see No. 5 below), and the source of the sheen will be 
investigated.  Results of the inspections will be entered on an NPDES Monitoring Daily 
Log Form (Form ES-3).  Form ES-3 is provided in Appendix A. 

3. A pH reading will be taken DAILY in the main separator by using pH paper or a pH 
meter.  Readings will be taken upstream of the filter cages and downstream of the filter 
cages in the clearwell (Outfall 001).  A pH reading will be taken MONTHLY in the 
small separator clearwell (Outfall 002) using either pH paper or a pH meter.  If a pH 
meter is used, the meter will be calibrated, cleaned, and operated accordingly to the 
manufacturer’s instructions.  Results will be entered on the NPDES Monitoring Daily 
Log Form (Form ES-3).  The Outfall 001 and 002 pH readings are to be between 6.5 and 
8.5.  If a pH is measured outside the range of 6.5 to 8.5, the following procedure will be 
followed: 

A.  The probe will be cleaned and recalibrated; the measurement will be repeated with a 
fresh sample.  If the pH reading is in the acceptable range, no additional investigation 
will be performed.  The reading generated after probe cleaning and calibration will be 
the one recorded on the NPDES Monitoring Daily Log Form. 

B.  If the pH measurement is still outside the acceptable range, the result will be 
compared to the recent rainfall pH readings, if available.  If the separator pH reading 
is in the range of the rainfall pH readings, no additional investigation will be 
performed. 

C.  If after probe cleaning and recalibration the separator pH reading is still outside of the 
acceptable range and outside of the range of the rainfall pH readings, the results will 
be reported to the terminal manager for reporting to the Department of Ecology 
(Ecology), and the source will be investigated. 

4. Absorbent pads and/or a boom will be placed in the third compartment of the main 
oil/water separator and the third chamber of the small oil/water separator to ensure 
effective system performance.  The absorbent pads and/or boom in the main oil/water 
separator will also be visually inspected DAILY.  If sheen is observed and the pads, 
boom, or both appear saturated, they will be replaced. 

5. The excelsior filters will be inspected visually QUARTERLY.  The filters will be 
replaced when they are saturated (i.e., every six months to one year). 
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6. The calcium carbonate filter will be pressure washed QUARTERLY and replaced when 

shown to have lost effectiveness or at least ANNUALLY. 

7. The rain gauge will be inspected WEEKLY.  The rain gauge will be cleaned and 
calibrated according to the manufacturer’s instructions. 

8. The water surface of the small oil/water separator will skimmed ANNUALLY.  
Oil/water separator sludge will be removed when the accumulation impacts system 
operation efficiency, or about every five years for the main oil/water separator 
(approximately every two to three years in the small oil/water separator), whichever is 
shorter.  The sludge will be disposed of in accordance with Washington State and Federal 
regulations for waste disposal. 

9. After the sludge is removed, the separators and clearwell will be cleaned and visually 
inspected to ensure that the integrity of the system has been maintained.  If repairs to the 
system are needed, they will be made before the system is put back into service.  
Alternative storage of water (e.g., a Baker tank) will be used while the system is out of 
operation. 

10. Structural Integrity Inspections: 

•  Oil/Water Separators — when potential problems are suspected or during sludge 
removal. 

•  Tank 400 — per API-653 procedures and WAC 173-180A. 
•  Catch Basins and Drainage Piping — as needed, usually when oil/water separator is 

cleaned (approximately every 5 years). 

11. Inspection Record: 

Task/Work Performed Date 
Oil/water separators cleaned, inspected, and coated with epoxy September 1995 

Catch basins cleaned and inspected September 1995 
Tank 400 cleaned and inspected (per API-653) October 1995 

Drainage piping and catch basins cleaned and inspected March 1998 
Small oil/water separator cleaned, catch basins cleaned Early 2001 

Main oil/water separator cleaned and inspected June 2001 
Excelsior and calcium carbonate filter cages in main oil/water 

separator repaired 
July 2004 

Catch basins cleaned and inspected August 2004 
Main oil/water separator cleaned and inspected September 2005 

Main oil/water separator cleaned, inspected, and modified to 
improve oil/water separation, stormwater storage, and stormwater 

treatment for zinc 

October 2005 
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4.3 Oil/Water Separator Emergency Procedures 

The main oil/water separator is designed to passively remove floating oil and zinc (particulate 
and dissolved) from stormwater collected at the facility.  The small oil/water separator is 
designed to passively remove floating oil from the stormwater collected at the facility.  Both 
separators are operated as “flow-through” systems as opposed to “batch” processes.  Any oil 
accumulation that is observed in the small oil/water separator during routine inspections will be 
pumped into a drum or tank immediately. 

The main oil/water separator discharge valve is normally open allowing treated stormwater to be 
discharged on demand.  In the event of an emergency spill or release which could migrate to the 
separator, procedures must be undertaken to prevent their discharge.  The following procedures 
will be implemented in response to a spill (or if test results indicate that water in the main 
separator exceeds NPDES discharge monitoring standards): 

4.3.1 Low-Flow Conditions (during or after a light rainfall) 

1. Notify terminal supervisor and manager immediately. 

2. Close oil/water separator discharge valve. 

3. Turn off submersible lift pumps for the stormwater treatment system. 

4. Pump accumulated water/product from the clear well to Tank 400 (approximately 
15,000-gallon capacity) 

5. Analyze the water and handle as appropriate and recycle accumulated product to the 
Puget Sound Refinery. 

4.3.2 High-Flow Conditions (during or after a heavy rainfall) 

1. Notify terminal supervisor and manager immediately. 

2. Close oil/water separator discharge valve. 

3. Order portable tanks from either. 

 Baker Tanks 
6100 238th Street SE 
Woodinville, Washington 98072 
(425) 487-6503 or (800) 225-3712 

  or 
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 Rain for Rent 

19430 59th Avenue NE 
Arlington, WA 98223 
(360) 403-3091or (800) 742-7246 

4. Pump from clear well to portable tank. 

5. Analyze water and product, and handle as appropriate. 

5.0 SPILL CONTAINMENT TANK AND CARBON SYSTEM 

This section documents the light oil rack underground separator maintenance procedures, carbon 
system description, carbon system monitoring requirements, troubleshooting procedures, and 
maintenance requirements for the carbon treatment system at the Shell Seattle Distribution 
Terminal.  The operator will follow these procedures during daily operations and if an 
emergency occurs. 

5.1 System Description 

The Shell carbon treatment system was installed in January 1995 to control the discharge of 
gasoline compounds from the light oil load rack underground separator/spill containment tank to 
the main oil/water separator.  The system consists of the following:  collection sump, two sump 
pumps (that cycle on an alternating basis), flow equalization tank, transfer pump, two carbon 
filtration canisters, a particulate filtration canister, an electrical supply and control system, and 
associated piping (Figure 3). 

Runoff collected from the fuel loading area strip drains is routed to the underground 
separator/spill containment tank.  The separator discharges water only into the collection sump.  
Water from the collection sump is pumped into the equalization tank.  The transfer pump directs 
water from the equalization tank through the particulate filtration canister to the carbon filtration 
canisters.  After the water is carbon treated, it discharges into a storm drain that empties into the 
main oil/water separator.  The system normally operates automatically by using water level 
sensors.  It can, however, also be operated manually. 

5.2 Spill Containment Tank Inspection and Maintenance 

An underground separator/spill containment tank is located at the light oil fuel loading rack.  The 
tank acts as an oil/water separator for small amounts of light fuels that may be released during 
the filling of trucks. 

Tank inspections will be done on a weekly basis and recorded on the NPDES Monitoring Daily 
Log Form (Form ES-3).  If there is fuel in the tank, the fuel will be transferred to the commingle 
tank on a weekly basis to reduce the potential benzene, toluene, ethylbenzene, and total xylenes 
(BTEX) concentrations requiring treatment.  This procedure will reduce the amount of BTEX-
impacted water requiring treatment and extend the life of the carbon system. 
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5.3 Carbon System Operations 

5.3.1 System Monitoring 

System monitoring includes checking the system control panel, alarm indicators, and carbon 
canister operating pressure.  Figure 4 provides a detailed schematic drawing of the system 
control panels. 

Check the system control panels daily for the following conditions: 

1. The main power safety switch should be in the “on” position. 

2. The system control switch should be in the “on” position. 

3. The sump pump and transfer pump switches should be in the “auto” position (the 
indicator lights will be on only if the pumps happen to be operating during the 
inspection). 

4. The sump high-level and tank high-level alarm lights should not be on. 

A more detailed inspection of the system will be performed monthly and recorded on the Light 
Oil Fuel Rack Carbon Treatment System Inspection Log (Form ES-4).  Form ES-4 is provided in 
Appendix A.  Check the control panel, sump pumps, equalization tank, and carbon canisters as 
outlined on the form.  Check the primary carbon canister pressure gauge (pressure gauge P3 
shown on Figure 2).  The pressure indicator should read less than 12 pounds per square inch (psi) 
when pumping.  The pressure can be adjusted by opening or closing the control valve on the inlet 
line before the carbon filtration canisters. 

5.3.2 Troubleshooting 

Under normal operation, the sump and transfer pump operate in the automatic mode.  The “pump 
on” indicators are controlled by level sensors which cycle the pumps on and off.  The flow rate 
through the carbon canisters should be between 20 and 30 gallons per minute (gpm).  The 
maximum allowable inlet pressure for the carbon filtration canisters is 12 psi. 

Sump high level alarm condition (indicator light is on) means that water is bypassing the 
carbon treatment system and flowing directly to the storm drain.  There are four reasons this 
light could be on: 

Possible Problem Operation Check Action 

One of the two (or both) sump 
pumps could be clogged or 
malfunctioning. 

Turn sump pump switch to manual 
mode to check pump operation. 

If pump(s) is not operating call 
the terminal supervisor or 
manager and electrician 
immediately. 
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Possible Problem Operation Check Action 

The inflow from the underground 
separator spill tank could be more 
than the pump discharge capacity. 

Turn the sump pump switch to 
manual to check the pump 
operation and check pump 
discharge into equalization tank 
for restrictions of the full flow 
capability. 

If pump is not operating, call the 
terminal supervisor or manager 
and electrician immediately.  If 
flow is restricted, check for 
blockages in collection sump. 
Remove if possible. 

The system control panel and/or 
sensors could have a malfunction: 

− electrical problem 
− tripped circuit breaker 
− float switch problem 

Check circuit breaker if pump will 
not operate in manual mode.  
Check sensors/float switches in 
collection sump if pump works in 
manual, but not in automatic 
mode. 

If automatic mode does not work, 
allow pumps to pump in manual 
mode.  Caution:  the pumps 
cannot be left running when the 
collection sump is empty.  Notify 
terminal supervisor or manager 
immediately to arrange repairs. 

The sump pump has been 
automatically turned off because 
the equalization tank high level 
alarm was triggered (both alarm 
lights will be on). 

Check equalization tank float 
switches. 

Call terminal supervisor manager 
and the electrician. 

Equalization tank high level alarm condition shows that the tank is about to overfill.  There 
are four reasons this light could be on: 

Possible Problem Operation Check Action 

The transfer pump could be 
malfunctioning. 

1. Use manual mode to check 
for pump operation. 

2. Check fuses if pump will not 
operate in manual mode.  
Check sensors if pump works 
in manual but not in 
automatic mode. 

If pump cannot be restarted, call 
terminal supervisor or manager 
and an electrician. 

Transfer pump water inlet may be 
blocked. 

If possible, use a long pole 
(gauge stick) to determine if an 
object(s) is blocking the 
equalization tank effluent port. 

If object is blocking the 
equalization tank effluent port, 
try to dislodge the object with the 
pole.  If the pump cannot be 
reactivated, call the terminal 
supervisor or manager. 

The particulate filter influent flow 
rate is reduced, preventing adequate 
transfer flow rate from the 
equalization tank to the carbon units. 

Check the influent flow rate by 
verifying that the pressure 
difference across the particulate 
filter (P1-P2) is less than 15 psi 
(typical operation is less than 5 
psi). 

If pressure difference is elevated 
(15 psi or greater), change the 
filter cartridges and return to 
service.  Check for inlet 
blockage. 

B82800103R_400.doc 10 12/23/05 

HI-SHELL001769



 
Possible Problem Operation Check Action 

The primary carbon vessel flow rate 
is reduced, preventing adequate 
transfer flow rate from the 
equalization tank to the carbon units. 

1. Check primary carbon influent 
pressure by verifying that the 
pressure is less than 12 psi (P3). 
2. Check flowrate through the 
carbon canisters by verifying that 
the flowrate is between 20-30 
gpm. 
3. Check automatic bleed valves 
on top of the carbon canisters to 
ensure proper operation. 

1. Adjust carbon influent valve 
such that P3< 12 psi and flowrate 
is between 20-30 gpm. 
2. If flowrate is too low when 
P3<12 psi, then arrange to back 
flush the primary carbon unit. 
3. Replace fouled or inoperable 
automatic bleed valves, as 
needed. 

5.3.3 Maintenance 

Discharge from the first carbon canister to the second will be field tested or sampled periodically 
to assess and maintain good filtration.  Field testing is performed as follows: 

1. Influent, effluent, and mid-system water samples will be collected every 6 months.  The 
water samples will be submitted to a laboratory for analysis of BTEX by United States 
Environmental Protection Agency (USEPA) Method 8021. 

2. If petroleum hydrocarbons are present at the intermediate location, remove the first 
carbon canister and replace it with the second canister and replace the second canister 
with the new canister.  Use care to assemble the vessels in the proper No. 1 and No. 2 
sequence.  The former canister labeled No. 2 should be relabeled No. 1, and the new 
canister should be labeled No. 2. 

3. Install the new carbon filtration canister per the installation and startup instructions 
(manufacturer instructions are enclosed in Appendix B). 

The carbon treatment system includes a particulate filter that has been installed just prior to the 
primary carbon unit.  The particulate filter is a Rosedale Model 8 cartridge filter containing six 
30-inch wound cartridges (nominal 10-micron).  The purpose of this filter is to remove 
particulate material that would otherwise prematurely plug the carbon units.  The particulate 
filter must be maintained by replacing the filter cartridges when the pressure across the filter 
exceeds 15 psi.  Replacement cartridge filters for this unit are usually a stock item, so it is not 
advisable to operate the treatment system without cartridge filters in place. 

To determine the particulate filter back-pressure, activate the transfer pump and read the 
difference in the pressure across the filter vessel from pressure gauges P1 and P2 located on the 
front side of the filter housing.  If the gauge differential reads greater than 15 psi, shut the system 
down and replace the filter cartridges.  A specification sheet with cartridge ordering instructions 
is provided in Appendix B.  To replace the cartridges: 

1.  Shut the system down by deactivating the main power safety switch at the system 
control panel. 
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2.  Check the inlet pressure gauge on the particulate filter to ensure the pressure is zero 

(0 psi).  If it is not 0 psi, then slowly open the pressure bleed valve on the top of the filter 
housing, if installed.  If the bleed valve is an automatic bleed valve style and the pressure 
is not 0 psi, then replace the bleed valve. 

3.  Open the filter housing and remove and replace the filter cartridges per the 
manufacturer’s (Rosedale) instructions included in Appendix B. 

4.  Close and reseal the filter housing and start system to confirm leak-free operation. 

5.  Turn on transfer pump, fill filters with water, and bleed off any air trapped in the filter 
housing. 

6.  Note operating pressure readings after filter replacement. 

5.4 Winter Conditions Operations 

Current cold-weather system protection includes heat tape on pipelines, heat blankets on the 
carbon canisters, and insulation over the entire system.  Additional precaution and inspections 
should be implemented, as necessary, during winter conditions with extensive subfreezing 
temperature.  The system and associated pipelines should be inspected daily for integrity during 
periods of subfreezing temperatures. 

The carbon canisters have been labeled as No. 1 and No. 2, to designate their order in series, and 
their date of installation.  They have been clearly identified so they can be reassembled in the 
event they are dismantled during winter maintenance operations.  Use care to reassemble the 
vessels in the proper No. 1 and No. 2 sequence if the vessels have to be moved for any reason. 

6.0 STORMWATER TREATMENT SYSTEM 

This section documents the stormwater treatment system description, monitoring requirements, 
troubleshooting procedures, and maintenance requirements.  The operator will follow these 
procedures during routine operations and if an emergency occurs.  Appendix C provides the 
manufacturer’s maintenance guidelines. 

6.1 System Description 

The Shell stormwater treatment system was installed in October 2005 to treat stormwater so that 
discharge through Outfall 001 meets the permit limit for zinc.  The system consists of the 
following (Figures 2 and 5):  two 130-gallons per minutes (gpm), 1.5-horsepower lift pumps 
(that cycle on an alternating basis); two aboveground, precast, Stormwater Management (now 
Stormwater 360) StormFilter® vaults each filled with 35 filter cartridges containing Metal Rx™ 
filtration media; transfer piping between the oil/water separator and stormwater treatment vaults; 
and an electrical supply and control system (Figure 6).  Appendix C provides descriptions of the 
stormwater treatment system control panel and float switches, and the StormFilter® 
manufacturer’s reference material. 
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The stormwater treatment system operates by pumping stormwater from the second compartment 
of the oil/water separator through subsurface and aboveground PVC pipes to the primary 
treatment vault located approximately 25 feet west of the oil/water separator on the east side of 
the eastern warehouse (Drawing 1).  Stormwater then gravity drains through the primary 
treatment vault, through piping to the secondary treatment vault, through the secondary treatment 
vault, and then into the third compartment of the oil/water separator. 

During routine operations, the lift pumps operate automatically using water level sensors and 
cycle on an alternating basis.  There are two level sensor trees (LSLH-101 and LSH-104).  
LSH-104 is the oil/water separator high level alarm light and horn switch indicating stormwater 
treatment system bypass.  LSLH-101 consists of four float switches as follows: 

1. LSL-101:  low level pump shut-off switch; 

2. LSH-101:  high level pump on switch; 

3. LSHH-101:  high-high level back-up pump on switch that also activates the high level 
alarm light and horn; and 

4. LSLL-101:  low-low level alarm light and horn switch. 

The pumps are also controlled by two sets of float switches, FSH-102 and FSL-103.  FSH-102 
turns on the back-up pump if the flow rate through the V-notch weir is high enough.  FSL-103 is 
a switch that activates the pump low-flow warning alarm light and horn. 

If the water level is high enough in the second compartment of the oil/water separator or the rate 
of water level rise is high enough, both pumps are operated.  The lift pumps can also be operated 
manually.  The filter cartridges in the vaults contain fine, granular, organic filter media made 
from deciduous leaves and work passively by trapping particulates and adsorbing metals. 

6.1 System Inspection and Maintenance 

Three types of maintenance will be performed on the stormwater treatment system:  minor 
maintenance, major maintenance, and event-based maintenance. 

1. Minor maintenance will be performed on a quarterly basis for the first year of system 
operation and will involve inspection of the two StormFilter® vaults; removal of 
vegetation, trash, or other debris, if necessary; collection of influent, mid-point, and 
effluent water samples when there is flow through the treatment system; and flow testing 
of the lift pumps.  The frequency of minor maintenance events will be re-evaluated based 
on the data collected during the first year of operation and maintenance. 

2. Major maintenance will be scheduled and performed based on the results of the minor 
maintenance events; major maintenance will involve replacement of the cartridge media 
and removal of sediment from the vaults. 
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3. Event-based maintenance will be conducted after major storm events or petroleum spills 

that reach the main oil/water separator; this type of maintenance will involve inspection 
of the vaults, removal of any collected debris, and water quality sampling (if a petroleum 
spill has occurred). 

Following are maintenance procedures based on the manufacturers guidelines. 

6.1.1 Minor Maintenance Procedures 

Following are procedures for minor maintenance events, including system inspection, minor 
vault cleaning, and system water sampling.  These procedures may be modified based on 
experience gained during system maintenance. 

1. Use the appropriate safety equipment for work performed in and around the vaults. 

2. Observe the external condition of each vault and record the observations on an inspection 
form (see Appendix C).  Include observations of any terminal activities that may have an 
impact on the stormwater treatment system. 

3. Observe and note on the inspection form the condition of the inside of each vault, 
including the condition of the individual components of the vault; the amount of and 
location of any vegetation, trash, or other debris; the level of sediment on the floor of the 
vault and on top of the cartridges; the level of water in the vault; and the approximate 
flow rate of water through the vault. 

4. Remove any vegetation, trash, or debris if possible from each vault using a pole with a 
hook or net on the end.  Dispose of the material appropriately. 

5. Observe the stormwater treatment system control panel.  The alarm lights (low level, high 
level, pump fail, pump seal leak, float switch, bypass condition, and overflow) should be 
off.  The main power safety switch should be in the “on” position, and both of the pump 
control switches should be in the “auto” position.  Record the observations on the 
inspection form (Appendix C). 

6. Observe the lift pumps, if possible.  Note the condition of the pumps, and remove any 
accumulated debris around the pumps with a pole with a hook or net on the end. 

7. Collect water samples from the first filter vault inlet, the second filter vault inlet (mid-
point sample), and oil/water separator discharge in laboratory-provided metals sampling 
bottles.  Submit the samples with the proper chain-of-custody form to an analytical 
laboratory for analysis of zinc using USEPA Method 200.7. 

6.1.2 Major Maintenance Procedures 

Following are procedures for major maintenance events, including replacement of the filter 
cartridge media and removal of accumulated sediment in the vaults.  These procedures may be 
modified based on experience gained during system maintenance. 
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1. Use the appropriate safety equipment for work performed in and around the vaults. 

2. Observe the external condition of each vault and record the observations on an inspection 
form (see Appendix C).  Include observations of any terminal activities that may have an 
impact on the stormwater treatment system. 

3. Observe and note on the inspection form the condition of the inside of each vault, 
including the condition of the individual components of the vault; the amount of and 
location of any vegetation, trash, or other debris; the level of sediment on the floor of the 
vault and on top of the cartridges; the level of water in the vault; and the approximate 
flow rate of water through the vault. 

4. Remove any vegetation, trash, or debris if possible from each vault using a pole with a 
hook or net on the end.  Dispose of the material appropriately. 

5. Enter the vault, and remove the filter cartridges to be replaced from the vault using the 
manufacturer’s procedures (see Appendix C). 

6. Remove deposited sediment on the floor of the vault with a shovel or vacuum truck. 

7. Observe the condition of the inside of the vault and condition of the manifold and 
connectors (2-inch-diameter PVC pipes protruding from the floor of the vault).  If 
necessary, replace any damaged connectors and apply a light coating of silicon grease to 
the outside of the connectors (for a watertight fit). 

8. Using a boom, crane, or tripod, lower and install the new filter cartridges. 

9. Observe the stormwater treatment system control panel.  The alarm lights (low level, high 
level, pump fail, pump seal leak, float switch, bypass condition, and overflow) should be 
off.  The main power safety switch should be in the “on” position, and both of the pump 
control switches should be in the “auto” position.  Record the observations on the 
inspection form (Appendix C). 

8. Observe the lift pumps, if possible.  Note the condition of the pumps and remove any 
accumulated debris around the pumps with a pole with a hook or net on the end. 

10. For future comparison to baseline data, collect water samples from the first filter vault 
inlet, the second filter vault inlet (mid-point sample), and oil/water separator discharge in 
laboratory-provided metals sampling bottles.  Submit the samples with the proper chain-
of-custody form to an analytical laboratory for analysis of zinc using USEPA 
Method 200.7. 

11. Appropriately store, sample, and dispose of residual sediment and filter media. 

12. Contact Stormwater 360 at 1-800-548-4667 to return the used filter cartridges. 
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6.1.3 Event-Based Maintenance Procedures 

Following are procedures for event-based maintenance events, to be implemented after a major 
storm event or petroleum spill that reaches the main oil/water separator. 

1. Use the appropriate safety equipment for work performed in and around the vaults. 

2. Observe the external condition of each vault and record the observations on an inspection 
form (see Appendix C).  Include observations of any terminal activities that may have an 
impact on the stormwater treatment system. 

3. Observe and note on the inspection form the condition of the inside of each vault, 
including the condition of the individual components of the vault; the amount of and 
location of any vegetation, trash, or other debris; the level of sediment on the floor of the 
vault and on top of the cartridges; the level of water in the vault; and the approximate 
flow rate of water through the vault. 

4. Remove any vegetation, trash, or debris if possible from each vault using a pole with a 
hook or net on the end.  Dispose of the material appropriately. 

5. Observe the stormwater treatment system control panel.  The alarm lights (low level, high 
level, pump fail, pump seal leak, float switch, bypass condition, and overflow) should be 
off.  The main power safety switch should be in the “on” position, and both of the pump 
control switches should be in the “auto” position.  Record the observations on the 
inspection form (Appendix C). 

6. Observe the lift pumps, if possible.  Note the condition of the pumps and remove any 
accumulated debris around the pumps with a pole with a hook or net on the end. 

7. Based on the size of the spill, the distribution of the product in the main oil/water 
separator, and the timing of the lift pump shutdown, influent, mid-point, and effluent 
water samples may need to be collected to evaluate the condition of the vaults.  If so, 
collect water samples from the first vault inlet, the second vault inlet (mid-point sample), 
and the oil/water separator discharge in laboratory-provided metals sampling bottles.  
Submit the samples with the proper chain-of-custody form to an analytical laboratory for 
analysis of zinc using USEPA Method 200.7 and petroleum hydrocarbons (see Table 2). 

6.2 Troubleshooting 

Under normal operation, the lift pumps operate in the automatic mode.  The “pump on” 
indicators are controlled by level sensors that cycle the pumps on and off.  The flow rate from 
each lift pump should be approximately 130 gpm. 

High level alarm condition (indicator light is lit and the horn is sounding) means that either 
high-high level switch LSHH-101 has been tripped, activating the back-up pump, or high level 
switch LSH-104 has been tripped, indicating that water is bypassing the stormwater treatment 
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system and flowing directly into the third compartment of the oil/water separator.  There are four 
reasons this light could be on: 

Possible Problem Operation Check Action 

One of the two (or both) lift 
pumps could be malfunctioning. 

Turn each lift pump switch to the 
manual mode to check pump 
operation. 

If pump(s) is not operating call 
the terminal supervisor or 
manager and electrician 
immediately. 

The system control panel and/or 
sensors could have a malfunction: 

− electrical problem 
− tripped circuit breaker 
− float switch problem 
− flow switch problem 

 

Check circuit breaker if pumps 
will not operate in manual mode.  
Check sensors/float switches in 
oil/water separator if pumps work 
in manual mode but not in 
automatic mode.  Check that flow 
switch FSH-102 turns on the back-
up pump. 

If automatic mode does not work, 
allow pumps to pump in manual 
mode.  The pumps cannot be left 
running when the oil/water 
separator is empty.  Notify 
terminal supervisor or manager 
immediately to arrange repairs. 

The flow rate through the 
stormwater treatment system could 
be reduced due to a blockage. 

Turn each lift pump switch to 
manual to check pump operation 
and check pump discharge into the 
primary treatment vault to confirm 
full flow capability.  If possible, 
use a long pole (gauge stick) to 
determine if an object(s) is 
blocking the pump intakes. 

If flow is restricted, check for 
blockages at lift pumps and in 
treatment vaults.  Remove if 
possible. 

The inflow to the main oil/water 
separator could be more than the 
designed capacity of the 
stormwater treatment system 
(260 gpm). 

Check the flow rate from the 
oil/water separator compartment 
through the weir, if possible.  Turn 
each lift pump switch to manual to 
check pump operation and check 
pump discharge into the primary 
treatment vault to confirm full 
flow capability. 

If the stormwater treatment 
system is fully operational but not 
keeping up with inflow to the 
oil/water separator, call the 
terminal supervisor or manager to 
document the extreme rainfall 
event.  Document approximate 
bypass volume.  Bypass overflows 
must be documented and reported 
to Ecology. 

Low-low level alarm condition shows that the lift pumps are continuing to pump when not 
needed.  There is one reason this light could be on: 

Possible Problem Operation Check Action 

The system control panel and/or 
sensors could have a malfunction: 

− electrical problem 
− float switch problem 

 

Check sensors/float switches in 
oil/water separator if pumps work 
in manual mode but not in 
automatic mode. 

If automatic mode does not work, 
turn off the pumps to allow the 
water level in the second 
compartment of the oil/water 
separator to rise.  Manually 
monitor the water level and start 
the pumps, as necessary.  Notify 
terminal supervisor or manager 
immediately to arrange repairs. 
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Pump fault alarm condition shows that the lift pumps are not operating properly.  There are 
three reasons this light could be on: 

Possible Problem Operation Check Action 

One of the two (or both) lift pumps 
could be malfunctioning. 

Turn each lift pump switch to the 
manual mode to check pump 
operation. 

If pump(s) is not operating 
properly call the terminal 
supervisor or manager and 
electrician immediately. 

The flow rate through the 
stormwater treatment system could 
be reduced due to a blockage. 

Turn each lift pump switch to 
manual to check pump operation 
and check pump discharge into 
the primary treatment vault to 
confirm full flow capability.  If 
possible, use a long pole (gauge 
stick) to determine if an object(s) 
is blocking the pump intakes. 

If flow is restricted, check for 
blockages at lift pumps and in 
treatment vaults.  Remove if 
possible. 

The system control panel and/or 
sensors could have a malfunction: 

− electrical problem 
− tripped circuit breaker 
− flow switch problem 

 

Check circuit breaker if pumps 
will not operate in manual mode.  
Check low flow switch 
(FSL-103) to see if operating 
properly. 

If automatic mode does not work, 
allow pumps to pump in manual 
mode.  The pumps cannot be left 
running when the oil/water 
separator is empty.  Notify 
terminal supervisor or manager 
immediately to arrange repairs. 

6.3 Winter Conditions Operations 

The pipes in the stormwater treatment system are protected from freezing since most are 
underground and those that are aboveground should not be full of water during periods of 
subfreezing temperatures.  According to the manufacturer, the filter cartridges drain between 
storm events and should not be full of water during periods of subfreezing temperatures.  To 
confirm that no aboveground pipes have cracked, additional inspections (minor maintenance) 
should be implemented, as necessary, during winter conditions with extensive subfreezing 
temperatures.  The necessity of these inspections will be re-evaluated based on the data collected 
from inspections performed during winter conditions with extensive subfreezing temperatures. 

7.0 SPECIAL OPERATIONS 

Special operations (e.g., firefighting system tests, tank hydrotest) occur at the Terminal on a 
varied basis.  To ensure compliance with Shell’s NPDES permit, the following procedures have 
been established for these operations. 

7.1 Truck Rack Firefighting System 

The light fuels truck rack is equipped with an automatic firefighting foam sprinkler system.  In 
the event of a fire, the foam system is activated spreading foam over the entire area of the rack.  
At regular intervals (water flow is tested annually) and when ordered by the fire department, the 
foam system must be tested by activating the system for approximately 15 minutes.  Diverters 
have been installed to eliminate the need to dump foam during tests.  The diverters allow a small 
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amount of foam to be diverted to a sample container, thus eliminating the generation of foam 
during tests. 

The following procedures will be performed in conjunction with firefighting system tests if foam 
were to be used in a flow test: 

7.1.1 Foam Application Test 

1. In advance of the test, provisions will be made to have two vacuum tankers (or a portable 
20,000 gallon tank) on site (approximately 10,000-gallon tankage capacity) capable of 
pumping a minimum of 250 gpm each.  One truck will be staged near the southwest drain 
discharge and the other near the southeast drain discharge. 

2. The truck rack strip drains will be plugged where they discharge to the underground 
separator/spill tank.  It is critical that no foam be allowed to enter the underground 
separator/spill tank. 

3. The vacuum truck operators will position their suction hoses inside the strip drains at the 
southeast and southwest corners.  Vacuum will be applied to the drains when the foam 
test begins.  Note: foam may be generated inside the vacuum tankers - the vacuum 
discharge port should be positioned so that ejected foam will stay within the truck rack 
drainage area. 

4. After completion of the foam test, the residual foam will be washed into the strip drains 
and collected in the vacuum tankers.  When the area has been cleaned, the strip drain 
discharge plugs will be removed. 

7.1.2 Annual Water Flow Test 

Flow restrictors are to be placed in each discharge drain pipe leading from the rack to the 
underground oil/water separator tank.  Flows should not be allowed to cause an overflow to 
occur in the collection sump.  This would allow untreated water to flow to the main oil/water 
separator. 

7.2 Truck Rack Spill Response/Bypass Prevention 

In the event of a spill at the truck rack, care will be taken to insure that no spill residues or 
contaminated water are released to the facility’s stormwater collection system.  Small spills such 
as inadvertent spillage during tanker loading may be accommodated in the normal operation of 
the underground separator/spill containment tank - carbon treatment system.  Larger spills, 
however, may generate large volumes of washwater and/or product which must be collected, 
segregated, and either specially treated on site or hauled off site for disposal. 

For major spills, allow the material to pass through the underground separator/spill containment 
tank and be pumped to the equalization tank while the carbon filter transfer pump switch is in the 
“off” position.  This will collect the waste in the equalization tank but prevent it from being 
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transferred to the carbon filters and subsequently to the stormwater collection system.  Portable 
tanks and/or vacuum tankers will be used, if required, to store contaminated water and spilled 
product. 

The underground separator/spill containment tank will be checked for free product weekly or 
after any significant spill, per the procedure outlined in Section 5.2.  Any significant product 
accumulation in the tank should be removed immediately (should be done after any significant 
spill). 

7.3 Tank Water Draws 

Periodically, fuel product storage tanks accumulate water which must be removed to protect the 
product quality.  This water is referred to as tank bottom draw water and must be collected and 
disposed of off site.  Tank bottom draw water will not be discharged to the facility’s stormwater 
collection system or sanitary sewer.  Provisions will be made to remove this wastewater by 
pumping to a temporary holding tank with subsequent shipment off site, or by pumping directly 
to a tanker truck or rail tanker car. 

7.4 Unanticipated Discharges 

Shell’s National Pollutant Discharge Elimination System (NPDES) Waste Discharge Permit No. 
WA-000179-1 requires that Shell obtain approval in advance of discharging water from non-
routine operations (e.g., tank hydrotesting).  This authorization is issued by: 

Washington State Department of Ecology 
Northwest Regional Office 
Water Quality-Industrial Section-WDIS 
3190 - 160th Avenue S.E. 
Bellevue, Washington 98008-5452 

Prior to any such discharge, Shell will contact the Department and at a minimum provide the 
following information: 

1. The nature of the activity that is generating the discharge. 

2. Any alternatives to the discharge, such as reuse, storage or recycling of the water. 

3. The total volume of water expected to be discharged. 

4. The results of the chemical analysis of the water.  The water shall be analyzed for all 
constituents specified by Ecology. 

5. The rate at which the water will be discharged, in gallons per minute. 

Alternatively, a temporary discharge approval can be obtained from King County by contacting 
the King County Industrial Waste Section.  They require analysis of the water for BTEX, lead, 
oil and grease, and non-polar fats, oil, and grease.  The data will be reviewed by King County, 
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and a temporary authorization granted to discharge up to 25,000 gallons per day to the King 
County sewer system. 

8.0 SAMPLING AND MONITORING 

This section has been developed to ensure that sampling and monitoring will be conducted in 
accordance with the monitoring and sampling requirements identified in NPDES Permit 
No. WA-000179-1 for the Seattle Distribution Terminal.  The sampling and monitoring 
procedures, laboratory requirements, and reporting requirements are presented below: 

8.1 Sampling and Monitoring Procedures 

The sampling and monitoring procedures are presented below by sampling interval.  They will 
be implemented by a trained inspector/sampler.  The sample type, the date, the exact place 
(e.g., Outfall 002), the time of sampling, and the sampler’s name must be recorded for each 
measurement or sample taken.  Specific reporting requirements are presented in the respective 
section of this plan. 

8.1.1 Discharge Limit Exceedance 

The laboratory analyzing samples from the separator will notify the terminal or its representative 
via telephone or e-mail if any sample result exceeds the established NPDES effluent limitations 
for oil and grease, total suspended solids, benzene, ethylbenzene, or zinc (see Table 1).  If this 
occurs, the discharge should be closed (refer to Section 4.3), and a second sample should be 
collected and analyzed.  If the second sample is within discharge limits, the discharge will be 
opened and the source of the exceedance investigated. 

8.1.2 DAILY MONITORING 

Flow Rainfall at the terminal will be measured by reading 
the rain gauge.  The rainfall will be recorded daily on 
the NPDES Monitoring Daily Log Form (Form ES-3).  
Flow will be estimated from the daily rainfall 
measurements.  The flow will be calculated and entered 
on the Discharge Monitoring Report each quarter. 

Oil & Grease Visual Inspection The clearwell at the end of the main oil/water separator 
and the sampling port in the third compartment of the 
small oil/water separator will be inspected for visible 
sheen.  The date, time, inspector’s initials, and whether 
or not sheen was observed will be recorded on the 
NPDES Monitoring Daily Log Form (Form ES-3). 

pH Grab Sample  A grab sample will be collected from the main separator 
clearwell using a disposable polyethylene bailer.  Some 
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of the sample will be transferred to a clean jar.  A pH 
measurement will be taken by using either pH paper or 
a pH probe.  The probe will be calibrated before each 
use and cleaned at least weekly.  The date, the time, the 
results, and the sampler’s initials will be recorded on 
the NPDES Monitoring Daily Log Form (Form ES-3). 

8.1.3 MONTHLY MONITORING 

All sampling will be conducted during discharge to the storm sewer.  DISCHARGE is defined as 
measurable flow through the outlet of the separator.  If there is no measurable flow during the 
entire month, then zero flow will be noted on the NPDES Monitoring Daily Log Form 
(Form ES-3), and no sample will be collected.  Samples will be collected as early as possible 
each month (week 1) so that results from the laboratory will be received in a timely manner for 
reporting to Ecology. 

Oil & Grease Samples will be collected from the main separator 
clearwell and the sampling port in third compartment of 
the small separator using a disposable polyethylene 
bailer.  The containers will be filled as outlined in 
Table 2.  The sample number, the date, the time, the 
laboratory parameter, the laboratory method, and the 
sampler initials will be recorded on the chain-of-
custody form. 

Total Petroleum Hydrocarbons and BTEX 

 Samples will be collected from the main separator 
clearwell using a disposable polyethylene bailer.  The 
containers will be filled as outlined in Table 2.  The 
sample number, the date, the time, the laboratory 
parameter, the laboratory method, and the sampler 
initials will be recorded on the chain-of-custody form.  
BTEX samples will be submitted on a 24-hour 
turnaround time basis. 

Total Zinc, Total Lead, and Total Copper 

Samples will be collected from the main separator 
clearwell by using a disposable polyethylene bailer.  
The containers will be filled as outlined in Table 2.  The 
sample number, the date, the time, the laboratory 
parameter, the laboratory method, and the sampler 
initials will be recorded on the chain-of-custody form. 
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Total Suspended Solids Samples will be collected from the main separator 

clearwell using an autosampler.  The containers will be 
filled as outlined in Table 2.  This sample will be an 
8-hour composite consisting of four equal volume grab 
samples collected at 2-hour intervals (i.e., a 1 liter 
composite sample would contain four 250-milliliter 
grab samples).  The sample number, the date, the time, 
the laboratory parameter, the laboratory method, and 
the sampler’s initials will be recorded on the chain-of-
custody form. 

8.1.4 ANNUAL MONITORING 

Samples will be collected annually from the main separator clearwell and submitted to a 
laboratory for priority pollutant analysis.  Samples will be collected during discharge 
(measurable flow through the outlet of the main separator) to the storm sewer.  A disposable 
polyethylene bailer will be used to collect the samples.  The containers will be filled for priority 
pollutant analyses as outlined in Table 2.  Priority pollutant analyses include volatile organics, 
semivolatile organics, PCBs/pesticides, metals (total arsenic, cadmium, copper, lead, mercury, 
nickel, silver, and zinc), and cyanide.  The sample number, the date, the time, the laboratory 
parameter, the laboratory method, and the sampler’s initials will be recorded on the chain-of-
custody form. 

8.2 Sample Storage and Shipment 

A sample label must be filled out for all samples going to the laboratory.  This information will 
be filled out using waterproof ink.  The label will identify, at a minimum, the following 
information: 

• Sample number (including month designation) 

• Analyses to be performed 

• Preservative added 

• Sampler’s name 

• Date 

• Facility’s name 

A chain-of-custody will be completed for each set of samples to be submitted to the laboratory 
for analyses.  Standard laboratory analysis turn-around will be required for all analyses except 
for BTEX.  The 24-hour turn-around will be clearly identified as a “special requirement” on the 
chain-of-custody for BTEX analyses.  The sampler will retain one copy for the terminal’s 
records.  The signed form will be placed in a sealed plastic bag and taped to the inside lid of the 
cooler. 
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The sampler will pack the sample bottles in a cooler, using ice or blue ice to maintain cool 
temperatures (4°C) during transport.  The bottles will be packed to ensure that breakage does not 
occur (e.g., cushioned with Styrofoam peanuts). 

The sampler will deliver the samples directly to the laboratory upon completion of sampling, or 
the samples will be shipped via Federal Express.  If samples are temporarily stored before they 
are driven to the laboratory or shipped, a custody seal will be affixed to the outside of the cooler 
and positioned so that the seal will break if the cooler is opened. 

The samples must be transported to the laboratory in a timely manner so that analyses can be 
performed by the holding times outlined for the respective parameters in Table 2. 

8.3 Reporting Requirements 

For each measurement or sample taken, the following information must be recorded: 

• The date, exact place (i.e., clearwell), method, and time of sampling 

• The dates the analyses (if applicable) were performed 

• Who performed the sampling and analyses 

• The laboratory techniques or methods used 

• The results of the analyses or monitoring 

Monitoring results will be summarized and reported on a quarterly basis for monitoring results 
obtained during the previous three months. 

The results will be submitted on a discharge monitoring report (DMR) form.  With respect to 
visual inspection, the DMR will be filled out as follows: 

• Circle the “yes” when visual sheen is observed during discharge conditions 
(i.e., measurable flow). 

• Circle the “no” when no visual sheen is observed or when visual sheen is observed 
during “no discharge” conditions. 

All DMRs will be checked for accuracy and to determine whether an apparent exceedance of 
effluent limits resulted from laboratory error, upsets, or other unusual or nonrepresentative 
conditions.  Such circumstances must be noted on the DMR and/or further explained in an 
accompanying letter. 

The DMR will be submitted to Ecology no later than the 15th day of the month following the 
completed reporting period. 

B82800103R_400.doc 24 12/23/05 

HI-SHELL001783



 

TABLES 

  

HI-SHELL001784



Table 1

Effluent Limitations
NPDES Waste Discharge Permit No. WA-000179-1

Shell Seattle Distribution Terminal

Parameter Average Monthlya Maximum Dailyb

Main Oil/Water Separator (Outfall 001)
pH Between the range of 6.5 and 8.5 standard units
Oil and Grease 10 mg/L 15 mg/L
Oil and Grease No oily sheen
Total Suspended Solids (TSS) 21 mg/L 33 mg/L
Benzene –— 71 µg/L
Ethylbenzene –— 100 µg/L
Total Zinc –— 1,138 µg/L (prior to 2/1/06)c

Total Zinc –— 95 µg/L (effective 2/1/06)c

Small Oil/Water Separator (Outfall 002)
Oil and Grease 10 mg/L 15 mg/L
Oil and Grease No oily sheen
Notes

  –— = effluent limitation not available
a The average monthly effluent limitation is defined as the highest allowable average of daily
  discharges over a calendar month, calculated as the sum of all daily discharges measured during
  a calendar month divided by the number of daily discharges measured during that month.  If only
  one sample is taken during the calendar month, the maximum daily effluent limitation applies
  to that sample.
b The maximum daily effluent limitation is defined as the highest allowable daily discharge.
c The interim effluent limitation for zinc is 1,138 µg/L.  The final effluent limitation is the acute marine
  water quality criterion for zinc (95 µg/L), effective February 1, 2006.
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Table 2 
 

Summary of Analytical Methods, Containers, Preservatives, and 
Holding Times for Water Analyses 
Shell Seattle Distribution Terminal 

 
Analytical Parameter 

Analytical  
Method 

 
Sample Type 

 
Container 

Preservation & 
Handling a 

Holding  
Time 

Oil & Grease 1664 Grab 1-L amber glass bottle;  
PTFE-lined cap 

HCL to pH <2. 
Keep on ice (4°C). 

28 days 

TPH-G NWTPH-Gx Grab (2) 40 mL glass vial; 
PTFE-lined silicon septum cap 

HCL to pH <2. 
Fill leaving no air space. 
Keep in dark on ice (4°C). 

14 days 

Benzene, toluene, 
ethylbenzene, xylenes 

8021 Grab (2) 40 mL glass vial; 
PTFE-lined silicon septum cap 

HCL to pH <2.  
Fill leaving no air space.  
Keep in dark on ice (4°C). 

14 days 

Total Suspended Solids 160.2 8-hour composite, 4 equal 
volume aliquots, 2-hour 

intervals each 

1-L high density, polyethylene 
bottle; PTFE-lined cap 

No preservative. 
Keep on ice (4°C). 

7 days 

Volatile Organics 624 Grab (3) 40 mL glass vial; PTFE-
lined silicon septum cap 

HCL to pH <2. 
Fill leaving no air space.  
Keep in dark on ice (4°C). 

14 days 

Semivolatile Organics 625 Grab 1-L amber glass bottle; PTFE-
lined cap 

No preservative.  Keep on 
ice (4°C). 

7 days 

PCBs/pesticides 608 Grab 1-L amber glass bottle; PTFE-
lined cap 

No preservative.  Keep on 
ice (4°C). 

7 days 

Metals (As, Cd, Cu, Pb, Hg, 
Ni, Ag, Zn) 

200 (200.7 for copper, lead, 
and zinc) 

Grab 0.5-L high density polyethylene 
bottle;  
PTFE lined cap 

HNO3 to pH <2. 
Keep on ice (4°C). 

28 days 

Cyanide 335.2 Grab l-L high density polyethylene 
bottle; PTFE-lined cap 

Na0H to pH >12. 
Keep on ice (4°C). 

14 days 

a Preservative will be added to the bottles by the laboratory before shipment of bottles to the Terminal. 
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FORM ES-1

DIKE DRAIN REPORT
SEATTLE

Date:

Area:

Types of product stored within the dike:

Dike drain Time dike drain
Inspected by: Valve closed:

Contamination found? Yes No
Date & 
Time

Water sample taken? Yes No
Date & 
Time

Results received? Yes No
Date & 
Time

Comments:

Supervisor Signature: 

** MANAGEMENT APPROVAL NEEDED BEFORE OPENING ANY VALVES **

Main Tank Farm

Gasolines, Distillates, Additives

Valve opened:
Time dike drain

B82800103R_400_AppA_F1F2.xls
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FORM ES-2

QUARTERLY DIKE DRAIN INSPECTION
SEATTLE

DATE:

DRAIN VALVE #:

1. Valve locked? Yes No Need a lock

2. Does valve operate easily? Yes No Needs lubrication

3. Valve inlet free of debris? Yes No Needs cleaning

4. Valve inlet free of silt? Yes No Needs removal

5. Paint condition? Good Fair Needs painting

Supervisor Signature: 

Any other condition that needs attention or work to ensure a clean and safe dike 
draining operation?

B82800103R_400_AppA_F1F2.xls
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FORM ES-3
SHELL SEATTLE TERMINAL - NPDES MONITORING
DAILY LOG FORM                  Month:  _______________   Year:  __________

Sheen Daily
Observed in pH pH at Rain Rain  Visual Sampler's Carbon

Day Time Last Bay? upstream Outfall Temp Gauge pH Appearance pH Initials System
(circle one) of Calcium (6.5 - 8.5) Check

(Note 1) (Note 2) (Note 3) (Note 4) (weekly) (Note 5) (monthly) (Note 6) (Note 7)
1 yes / no
2 yes / no
3 yes / no See
4 yes / no table
5 yes / no below
6 yes / no
7 yes / no
8 yes / no
9 yes / no

10 yes / no See
11 yes / no table
12 yes / no below
13 yes / no
14 yes / no
15 yes / no
16 yes / no
17 yes / no See
18 yes / no table 
19 yes / no below
20 yes / no
21 yes / no
22 yes / no
23 yes / no
24 yes / no See
25 yes / no table
26 yes / no below
27 yes / no
28 yes / no
29 yes / no
30 yes / no
31 yes / no

Week 1- Date:  Wk 2- Date: Wk 3- Date: Wk 4 - Date:

(in) (in) (in) (in)

(in) (in) (in) (in)

3.  Product Thickness (#1-#2)= (in) (in) (in) (in)

4. Was Product Transferred? Yes / No

See reverse side for notes. Week 5 - Date: 

1. Liquid Height = (in) 3. Product Thickness = (in)

2. Height of Water = (in) 4. Was Product Transferred? Y / N

2. Height of Water =

Spill Containment Tank 
(Note 8)

See reverse side for notes

Yes / NoYes / NoYes / No

1. Total Liquid Height =

(y / n)

MAIN SEPARATOR SMALL SEPARATOR

Flow

B82800103R_400_AppA_F3.xls 1 of 2
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1

2

3

4

5

6

7
(a) Main power switch should be in the "on" position 
(b) System control switch should be in the "on" position 
(c) Sump pump and transfer pump switches should be in the "auto" position
(d) Sump high-level and tank high-level alarm lights should not be on.

8 Spill Containment Tank - Weekly Check:
(a) Gauge product thickness and record all data in inches
(b) Indicate if product was transferred from the tank by circling "yes" or "no" as applicable

Carbon System - Daily Check:   

NOTES:

If any unusual condition is observed, sampler should immediately notify the Operations Supervisor or Terminal 
Manager.

Small Separator - Visual Appearance:  Check 1st and 2nd bays for heavy oil accumulation; check final bay for oil 
accumulation; check discharge for oil sheen.

*** If either of these conditions is NOT the case, the operator should do the following: Retake the pH readings at 
both the Outfall and upstream of the calcium carbonate.  If the situation still exists, clean and recalibrate the pH 
meter and retake both readings.  If the situation continues, notify the Operations Supervisor or Terminal Manager to 
contact PES Environmental to assist with additional readings using a different meter and to check the calcium 
carbonate for proper functioning (may require cleaning or replacement of the rocks.)  If the situation cannot be 
resolved, and the Outfall pH is less than 6.5, notify the Department of Ecology and the Shell Environmental 
Support Group.

First, the permit requires the pH at the Outfall to be no less than 6.5 
Second, the pH at the Outfall should generally be higher than the pH upstream, because this is how the 
calcium carbonate works.  Sometimes, if the pH is very close to 7.0, there may be a 0.1 difference either way 
between the two readings.  However, for pH in the mid-6 range, the Outfall (downstream) reading should be higher 
than the upstream pH.

Rain Gauge:  Check weekly to make sure that the rain gauge is in an upright position and that nothing is blocking the 
top of the rain gauge.

Outfall pH: This pH reading is required by the permit and shall be taken at the designated Outfall sampling point in the 
very last compartment (clear well) of the separator. The operator should be aware of the following two things:   

Main Outfall - Visual Appearance:  Check the last bay for oil, sheen, discoloration or abnormal conditions.  If sheen is 
observed in the last bay, circle "yes," and immediately notify the Operations Supervisor or Terminal Manager to take 
corrective actions.  If no sheen is observed, circle "no." Check the entire separator for abnormal conditions and to 
determine if absorbent pads or booms need to be replaced.  Notify the Operations Supervisor or Terminal Manager in 
the event of any abnormal conditions.

Upstream pH:  Take a pH reading daily at the pre-designated point, a distance upstream from the calcium carbonate 
rocks.  This reading is for information only and will be compared to the pH reading at the Outfall (which is 
downstream of the calcium carbonate.) The purpose of the calcium carbonate rocks is to increase the pH of the 
discharge water, to ensure it meets the lower limit of 6.5.  Taking readings both upstream and downstream is a quality 
control measure to make sure the calcium is functioning properly.

B82800103R_400_AppA_F3.xls 2 of 2
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FORM ES-4

SHELL SEATTLE TERMINAL
LIGHT OIL FUEL RACK

CARBON TREATMENT SYSTEM INSPECTION LOG

Hand
System Component Status1 Test2 Comments/Recommendations

Main Power Switch (On)

Pump Switch Lights —

Sump High Level Alarm Light —

Eq. Tank High Level Alarm Light —

Sump Pump "A" Switch (Auto)

Sump Pump "B" Switch (Auto)

Sump Pump Level Switches

Equalization Tank3 (Inches to Empty-ITE)

Transfer Pump Switch (Auto)

Filter Influent Pressure (P1)

Filter Effluent Pressure (P2)

Carbon 1 Influent Pressure (P3)

Carbon 2 Influent Pressure (P4)

Tank Effluent Valve Position ___ turns open (____ turns is full open)

Carbon Influent Valve Position ___ turns open (____ turns is full open)

Carbon Effluent Flow Rate4

Number of spare particulate filters —

Inspector:_________________________________ Date:_______________________________________________

Notes
1. Document alarm light status, control switch positions, pressure gauge readings, and component breakage/malfunction.
2. Hand test all pumps by verifying operation when turning the control switch to "hand".  Hand test collection level switches by manually activation.
3. Monitor proper operation of equalization tank level switches during high flow events.
4. Monitor totalizer for 1 - 2 minutes of operation to document carbon effluent flow rate.

B82800103R_400_AppA_F4 .xls
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Main O/W Separator Control Panel
Emergency Alarm.  The pit is 
full at this point and water may 
be overflowing into the last 
compartment.  Insure pumps are 
running.   Document bypass for 
required notification to Agency.

Bypass
Level ConditionPower On

High Level
(Overflow)

Float Switch
Trouble

High LevelLow Level

Pump 2
On

Pump 1
On

Pump 2
Seal Leak

Pump 1
Seal Leak

Pump 2
Fail

Pump 1
Fail

Light should always be on 
and indicates pumps and 
control panel have power

Informational Alarm.  Indicates 
pump automation may not be 
functioning properly.   
Acknowledge horn and operate 
pumps manually as necessary.  
Arrange maintenance.

Informational Alarm and turns 
on second  pump.  This 
indicates a very high flow rate 
at the V-notch.  Acknowledge 
horn and make  sure both  
pumps are on.

Informational Alarm.  Indicates 
pit has been pumped to low and 
may indicate a problem with 
“off” float switch.  
Acknowledge horn and make 
sure pumps are off.

Informational Alarm and turns 
on second  pump.  
Acknowledge horn and make  
sure both  pumps are on.

Light is on when pump is 
running.  South Pump.

Light is on when pump is 
running.  North Pump.

Light normally off.  If light 
is on it indicates a 
maintenance issue with the 
pump.  Turn this pump to 
the Off position and arrange 
for maintenance.

Light normally off.  If light 
is on it indicates a 
maintenance issue with the 
pump.  Turn this pump to 
the Off position and arrange 
for maintenance.

Indicates the pump should be 
on but no flow is being 
detected.  Investigate, turn 
pump off, and turn other pump 
to on position and operate 
manually as necessary.

Indicates the pump should be 
on but no flow is being 
detected.  Investigate, turn 
pump off, and turn other pump 
to on position and operate 
manually as necessary.

Off
AutoHand

Pump 1
Off

AutoHand

Pump 2
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Main Oil/Water Separator 
Float Switches

One float switch between the steel 
baffle and the final compartment

Four float switches near the pumps

Bypass level alarm.  This alarm is to inform us 
that we may be experiencing a bypass of the 
treatment vaults, document for notification to the 
WA Dept of Ecology.

High level.  This float will turn the 
second pump on and also activate the 
high alarm on the control panel.

Pump on.  When water rises, this 
float  turns one pump on.

Pump off.  When water is pumped 
low enough, this float will turn the 
pump(s) off.

Low Level.  Normally submerged.  If 
water is pumped to low this switch 
will act as a secondary shutdown for 
the pumps and cause the Low Level 
alarm light on the panel to activate
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The Stormwater 

Management StormFilter® 
Cast-In-Place, Precast, and Linear Units

 

 

Important: These guidelines should be used 
as a part of your site stormwater 

management plan. 
 
Description 
The Stormwater Management StormFilter® 
(StormFilter) is a passive, flow-through, 
stormwater filtration system. The system is 
comprised of one or more vaults that house 
rechargeable, media-filled, filter cartridges. 
The StormFilter works by passing 
stormwater through the media-filled 
cartridges, which trap particulates and 
adsorb materials such as dissolved metals 
and hydrocarbons. Once filtered through the 
media, the treated stormwater is directed to 
a collection pipe or discharged into an open 
channel drainage way.  
 
The StormFilter is offered in multiple 
configurations, including precast, linear, 
catch basin, manhole, and cast-in-place. 
The precast, linear, manhole, and catch 
basin models utilize pre-manufactured units 
to ease the design and installation 
processes. The cast-in-place units are 
customized for larger flows and may be 
either covered or uncovered underground 
units.  
 
Purpose 
The StormFilter is a passive, flow-through, 
stormwater filtration system designed to 
improve the quality of stormwater runoff 
from the urban environment before it enters  
receiving waterways. It is intended to 
function as a Best Management Practice  

 

(BMP) to meet federal, state, and local 
requirements for treating runoff in 
compliance with the Clean Water Act. 
 
Through independent third party studies, it 
has been demonstrated that the StormFilter 
is highly effective for treatment of first flush 
flows and for treatment of flow-paced flows 
during the latter part of a storm.  In general, 
the StormFilter’s efficiency is highest when 
pollutant concentrations are highest. The 
primary non-point source pollutants targeted 
for removal by the StormFilter are:  
suspended solids (TSS), oil and grease, 
soluble metals, nutrients, organics, and 
trash and debris. 
 
Sizing 
The StormFilter is sized to treat the peak 
flow of a water quality design storm.  The 
peak flow is determined from calculations 
based on the contributing watershed 
hydrology and from a design storm 
magnitude set by the local stormwater 
management agency.  The particular size of 
a StormFilter unit is determined by the 
number of filter cartridges (see Figure 1) 
required to treat this peak flow. 
 
The flow rate through each filter cartridge is 
adjustable, allowing control over the amount 
of contact time between the influent and the 
filter media.  The maximum flow rate 
through each cartridge can be adjusted to 
between 5 and 15 gpm using a calibrated 
restrictor disc at the base of each filter 
cartridge. Adjustments to the cartridge flow 
rate will affect the number of cartridges 
required to treat the peak flow. 
 
Basic Function   
The StormFilter is designed to siphon 
stormwater runoff through a filter cartridge 
containing media.  A variety of filter media 
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is available and can be customized for each 
site to target and remove the desired levels 
of sediments, dissolved phosphorus, 
dissolved metals, organics, and oil and 
grease.  In many cases, a combination of 
media is recommended to maximize the 
effectiveness of the stormwater pollutant 
removal.  
  

  
  
 Figure 1. The StormFilter Cartridge 
 

Priming System Function 
When stormwater in the StormFilter unit 
enters a StormFilter cartridge, it percolates 
horizontally through the cartridge’s filter 
media and collects in the center tube of the 
cartridge, where the float in the cartridge is 
in a closed (downward) position. 
 
Water continues to pass through the filter 
media and into the cartridge’s center tube.  
The air in the cartridge is displaced by the 
water and purged from beneath the filter 
hood through the one-way check valve 
located in the cap.  Once the center tube is 
filled with water (approximately 18 inches 
deep), there is enough buoyant force on the 
float to open the float valve and allow the 
treated water in the center tube to flow into 
the under-drain manifold.  This causes the  
 

check valve to close, initiating a siphon that 
draws polluted water throughout the full 
surface area and volume of the filter.  Thus, 
the entire filter cartridge is used to filter 
water throughout the duration of the storm, 
regardless of the water surface elevation in 

the unit.  This siphon continues until the 
water surface elevation drops to the 
elevation of the hood’s scrubbing 
regulators. 
 
The cartridges are connected to the under-
drain manifold with a plastic connector. 
Since some media used is potentially 
buoyant, a threaded connector affixed to the 
under-drain manifold (with glue or other 
adhesive) is necessary to ensure that the 
cartridge isn’t lifted out of place.  For the 
heavier compost media, a slip connector is 
used.  
 
The StormFilter is also equipped with flow 
spreaders that trap floating debris and 
surface films, even during overflow 
conditions. Depending on individual site 
characteristics, some systems are equipped 
with high and/or base flow bypasses.  High 
flow bypasses are installed when the 
calculated peak storm event generates a 
flow that overcomes the overflow capacity of 
the system.  This is especially important for 
precast systems.  Base flow bypasses are 
sometimes installed to bypass continuous 
inflows caused by ground water seepage, 
which usually do not require treatment.  All 
StormFilter units are designed with an 
overflow.  The overflow operates when the 
inflow rate is greater than the treatment 
capacity of the filter cartridges.   
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Maintenance Guidelines 
The primary purpose of the StormFilter is to 
filter out and prevent pollutants from 
entering our waterways.  Like any effective 
filtration system, periodically these 
pollutants must be removed to restore the 
StormFilter to its full efficiency and 
effectiveness.   
 
Maintenance requirements and frequency 
are dependent on the pollutant load 
characteristics of each site.  
 
Maintenance activities may be required in 
the event of a chemical spill or due to 
excessive sediment loading from site 
erosion or extreme storms.  It is also good 
practice to inspect the system after severe 
storm events. 
 
Types of Maintenance  
Presently, procedures have been developed 
for two levels of maintenance:  

• Inspection/minor maintenance 

• Major maintenance.  
 
Inspection/minor maintenance activities are 
combined since minor maintenance does 
not require special equipment and typically 
little or no materials are in need of disposal.   

Inspection/minor maintenance typically 
involves: 

• Inspection of the vault itself 

• Removal of vegetation and  
trash and debris.   

Major maintenance typically includes: 

• Cartridge replacement  

• Sediment removal  

 
Important: Applicable safety (OSHA) and 
disposal regulations should be followed 
during all maintenance activities. 
  
Maintenance Activity Timing 
Two scheduled inspections/maintenance 
activities should take place during the year.   

First, an inspection/minor maintenance 
activity should be done. During the minor 
maintenance activity (routine inspection, 
debris removal), the need for major 
maintenance should be determined and, if 
disposal during major maintenance will be 
required, samples of the sediments and 
media should be obtained.  

Second, if required, a major maintenance 
activity (replacement of the filter cartridges 
and associated sediment removal) should 
be performed.   
 
In addition to these two scheduled activities, 
it is important to check the condition of the 
StormFilter unit after major storms for 
damage caused by high flows and for high 
sediment accumulation that may be caused 
by localized erosion in the drainage area.  It 
may be necessary to adjust the 
maintenance activity schedule depending 
on the actual operating conditions 
encountered by the system.   
 
In general, minor maintenance activities will 
occur late in the rainy season, and major 
maintenance will occur in late summer to 
early fall when flows into the system are not 
likely to be present. 
 
Maintenance Activity Frequency 
The primary factor controlling timing of 
maintenance for the StormFilter is 
sedimentation. 
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A properly functioning system will remove 
solids from water by trapping particulates in 
the porous structure of the filter media.  The 
flow through the system will naturally 
decrease as more and more solids are 
trapped.  Eventually the flow through the 
system will be low enough to require 
replacement of the cartridges.  It may be 
possible to extend the usable span of the 
cartridges by removing sediment from 
upstream trapping devices on an as-needed 
basis in order to prevent material from being 
re-suspended and discharged to the 
system.   
 
Site conditions greatly influence 
maintenance requirements.  StormFilter 
units located in areas with erosion or active 
construction should be inspected and 
maintained more often than those in fully 
stabilized areas.  
 
The maintenance frequency may be 
adjusted as additional monitoring 
information becomes available during the 
inspection program.  Areas that develop 
known problems should be inspected more 
frequently than areas that demonstrate no 
problems, particularly after large storms.   
 
Ultimately, inspection and maintenance 
activities should be scheduled based on the 
historic records and characteristics of an 
individual StormFilter system.  It is 
recommended that the maintenance agency 
develop a database to properly manage 
StormFilter maintenance programs. 
  
Prior to the development of the 
maintenance database, the following 
maintenance frequencies should be 
followed: 

Inspection/minor maintenance 
• One time per year 
• After Major Storms 

 
Major maintenance 

• One time per year 
• In the event of a chemical spill 

 
Frequencies should be updated as required.   
 

The recommended initial frequency for 
inspection/minor maintenance is two times 
per year for the precast unit.  StormFilter 
units should be inspected after all major 
storms.  Sediment removal and cartridge 
replacement on an annual basis is 
recommended until further knowledge is 
gained about a particular system. 
 
Once an understanding of site 
characteristics has been established, 
maintenance may not be needed for one to 
two years, but inspection is warranted.  
 
Maintenance Methods 
 
Inspection/Minor Maintenance 
 
The primary goal of a maintenance 
inspection is to assess the condition of the 
cartridges relative to the level of sediment 
loading.  It may be desirable to conduct this 
inspection during a storm to observe the 
relative flow through the filter cartridges.  If 
the submerged cartridges are severely 
plugged, large amounts of sediments will be 
present and very little flow will be 
discharged from the drainage pipes.  If this 
is the case, it is likely that the cartridges 
need to be replaced. 
 
Warning: In the case of a spill, the worker 
should abort maintenance activities until the 
proper guidance is obtained.  Notify the 
local hazard control agency and Stormwater 
Management Inc. immediately.   
 
To conduct an inspection and/or minor 
maintenance: 
 
Important: Maintenance must be performed 
by a utility worker familiar with StormFilter 
units.  
 
1. If applicable, set up safety equipment to 

protect pedestrians from fall hazards 
due to open vault doors or when work is 
being done near walkways or roadways. 

2. Visually inspect the external condition of 
the unit and take notes concerning 
defects/problems. 
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3. Open the doors to the vault and allow 
the system to air out for 5-10 minutes. 

 
4. Without entering the vault, inspect the 

inside of the unit, including components.  
 
5. Take notes about the external and 

internal condition of the vault. 
 

Be sure to record the level of sediment 
build-up on the floor of the vault, in the 
forebay, and on top of the cartridges.  If 
flow is occurring, note the level of water 
and estimate the flow rate per drainage 
pipe. Record all observations. 

 
6. Remove large loose debris and trash 

using a pole with a grapple or net on the 
end. 

 
7. Close and fasten the door.  
 
8. Remove safety equipment. 
 
9. Make notes about the local drainage 

area relative to ongoing construction, 
erosion problems, or high loading of 
other materials to the system. 

 
10. Finally, review the condition reports from 

the previous minor and major 
maintenance visits, and schedule 
cartridge replacement if needed.   

 
Major Maintenance 
 
Depending on the configuration of the 
particular system, a worker may be required 
to enter the vault to perform some tasks.   
 
Important: If vault entry is required, OSHA 
rules for confined space entry must be 
followed.   
 
Filter cartridge replacement should occur 
during dry weather. It may be necessary to 
plug the filter inlet pipe if base flows exist.  
Standing water present in the vault should 
be regarded as polluted and should be 
contained during this operation by 
temporarily capping the manifold 
connectors.  

Replacement cartridges will be delivered to 
the site.  Information concerning how to 
obtain the replacement cartridges is 
available from Stormwater Management, 
Inc. 
 
Warning: In the case of a spill, the worker 
should abort maintenance activities until 
the proper guidance is obtained.  Notify the 
local hazard control agency and 
Stormwater Management Inc. immediately.   

 
To conduct cartridge replacement and 
sediment removal maintenance: 
 
1. If applicable, set up safety equipment to 

protect pedestrians from fall hazards 
due to open vault doors or when work is 
being done near walkways or roadways. 

 
2. Visually inspect the external condition of 

the unit and take notes concerning 
defects/problems. 

 
3. Open the doors to the vault and allow 

the system to air out for 5-10 minutes. 
 
4. Without entering the vault, give the 

inside of the unit, including components, 
a general condition inspection. 

 
5. Make notes about the external and 

internal condition of the vault. 
 
Give particular attention to recording the 
level of sediment build-up on the floor of 
the vault, in the forebay, and on top of 
the internal components. 

 
6. Remove large loose debris and trash 

using a pole with a grapple or net on the 
end. 

 
7. Using a boom, crane, or other device 

(dolly and ramp), offload the 
replacement cartridges (up to 150 lbs. 
each) and set aside. 

8. Remove used cartridges from the vault 
using one of the following methods: 
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Important: This activity will require that 
workers enter the vault to remove the 
cartridges from the drainage system.  
 
Method 1: 
 

a. Using an appropriate sling, attach 
the cable from the boom, crane, or 
tripod to the cartridge being 
removed. Contact SMI for 
specifications on appropriate 
attachment devices. 

 
This activity will require that workers 
enter the vault to remove the 
cartridges from the drainage system 
and place them under the vault 
opening for lifting.  

 
Important: Note that cartridges 
containing media other than the leaf 
media require unscrewing from their 
threaded connectors.  Take care not 
to damage the manifold connectors.  
This connector should remain 
installed in the manifold and capped 
if necessary. 

 
b. Remove the used cartridges  
(250 lbs. each) from the vault.   

 
Important: Care must be used to 
avoid damaging the cartridges 
during removal and installation.  The 
cost of repairing components 
damaged during maintenance will be 
the responsibility of the owner 
unless Stormwater Management 
performs the maintenance activities 
and damage is not related to 
discharges to the system. 

 
c. Set the used cartridge aside or 
load onto the hauling truck. 

 
d. Continue steps a through c until 
all cartridges have been removed. 

 
 

Method 2: 
 

a. Unscrew the cartridge cap. 
 
b. Remove the cartridge hood. 
 
c. Tip the cartridge on its side. 
 
Important: Note that cartridges 
containing media other than the leaf 
media require unscrewing from their 
threaded connectors.  Take care not 
to damage the manifold connectors.  
This connector should remain 
installed in the manifold and capped 
if necessary. 

 
d. Empty the cartridge onto the vault 
floor. 
 
e. Set the empty, used cartridge 
aside or load onto the hauling truck. 

 
f. Continue steps a through e until 
all cartridges have been removed. 
 

9. Remove deposited sediment from the 
floor of the vault and, if large amounts 
are present, from the forebay.  This can 
usually be accomplished by shoveling 
the sediment into containers, which, 
once full, are lifted mechanically from 
the vault and placed onto the hauling 
truck.  If Method 2 in Step 8 is used to 
empty the cartridges, or in cases of 
extreme sediment loading, a vactor 
truck may be required. 

 
10. Once the sediments are removed, 

assess the condition of the vault and the 
condition of the manifold and 
connectors.  The connectors are short 
sections of 2-inch schedule 40 PVC, or 
threaded schedule 80 PVC that should 
protrude above the floor of the vault.   

a. If required, apply a light coating of 
FDA approved silicon grease to the 
outside of the exposed portion of 
the connectors.  This ensures a 
watertight connection between the 
cartridge and the drainage pipe.   

b. Replace any damaged connectors. 
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11. Using the boom, crane, or tripod, lower 
and install the new cartridges.  Once 
again, take care not to damage 
connections.        

 
12. Close and fasten the door. 
 
13. Remove safety equipment. 
 
14. Make notes about the local drainage 

area relative to ongoing construction, 
erosion problems, or high loadings of 
other materials to the system. 

 
15. Finally, dispose of the residual materials 

in accordance with applicable 
regulations.  Make arrangements to 
return the used cartridges to Stormwater 
Management, Inc. 

 
Related Maintenance Activities 
(Performed on an as-needed basis) 
StormFilter units are often just one of many 
components in a more comprehensive 
stormwater drainage and treatment system.  
The entire system may include catch 
basins, detention vaults, sedimentation 
vaults and manholes, detention/retention 
ponds, swales, artificial wetlands, and other 
miscellaneous components.   
In order for maintenance of the StormFilter 
to be successful, it is imperative that all 
other components be properly maintained.  
The maintenance/repair of upstream 
facilities should be carried out prior to 
StormFilter maintenance activities.   
 
In addition to considering upstream 
facilities, it is also important to correct any 
problems identified in the drainage area.  
Drainage area concerns may include: 
erosion problems, heavy oil and grease 
loading, and discharges of inappropriate 
materials. 
 
 
 
 
 

Material Disposal 
 
The accumulated sediment found in 
stormwater treatment and conveyance 
systems must be handled and disposed of 
in a manner that will not allow the material 
to affect surface or ground water. It is 
possible for sediments to contain 
measurable concentrations of heavy metals 
and organic chemicals (such as pesticides 
and petroleum products). Areas with the 
greatest potential for high pollutant loading 
include industrial areas and heavily traveled 
roads.  
 
Sediments and water must be disposed of 
in accordance with all applicable waste 
disposal regulations. It is not appropriate to 
discharge untreated materials back to the 
stormwater drainage system.  
 
Part of arranging for maintenance to occur 
should include coordination of disposal of 
solids (landfill coordination) and liquids 
(municipal vacuum truck decant facility, 
local wastewater treatment plant, on-site 
treatment and discharge).  
 
Owners should contact the local public 
works department and inquire about how 
the department disposes of their street 
waste residuals. Stormwater Management 
Inc will determine disposal methods or 
reuse of the media contained in the 
cartridges. If the material has been 
contaminated with any unusual substance, 
the cost of special handling and disposal 
will be the responsibility of the owner. 
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StormFilter Minor Maintenance and Inspection Data Sheet 
 
Date: _________________                    Personnel:_____________________________________ 
 
Location: _________________________________________   System Size: ________________    
 
System Type:    Cast-In-Place     Precast      Linear       
 
 
System Observations 
 
Media Months in Service:_____________________________________________________________ 
 
Oil and Grease in Forebay:  Yes    No    _______________________________________________                               
 
Sediment Depth in Forebay:_____________________________________________________                             
   
Sediment Depth on Vault Floor: __________________________________________________                             
  
Structural Damage:____________________________________________________________  
 
                                                                                                                                  
                                                                                                                                                          
Estimated Flow from Drainage Pipes (if available): ___________________________________                             
 
Cartridges Submerged: Yes    No    How Deep:______________________________________  
 
StormFilter Minor Maintenance Activities (check off if done and give description) 
 
Trash and Debris Removal: _____________________________________________________  
 
Minor Structural Repairs: _______________________________________________________                             
 
Drainage Area Report 
 
Excessive Oil and Grease Loading: Yes    No       Source: _____________________________  
 
Sediment Accumulation on Pavement: Yes    No   Source: _____________________________  
 
Erosion of Landscaped Areas: Yes    No               Source: _____________________________  
 
Items Needing Further Work: ____________________________________________________  
 
  
 
Other Comments: _____________________________________________________________  
 
  
 
Review the condition reports from the previous minor and major maintenance visits.
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StormFilter Major Maintenance/Cartridge Replacement Data Sheet 
 
Date: _________________                    Personnel:_____________________________________ 
 
Location: _________________________________________   System Size: ________________    
 
System Type:    Cast-In-Place     Precast      Linear       
 
List Safety Procedures and Equipment Used: _____________________________________  
 
____________________________________________________________________________  
 
____________________________________________________________________________   
                                                                                                                                                  
System Observations 
 
Media Months in Service:________________________________________________________  
 
Oil and Grease in Forebay:  Yes    No    ________________________________________________    
 
Sediment Depth in Forebay: _____________________________________________________  
 
Sediment Depth on Vault Floor:___________________________________________________  
 
Structural Damage: ____________________________________________________________  
 
Drainage Area Report 
 
Excessive Oil and Grease Loading: Yes    No       Source: ______________________________  
 
Sediment Accumulation on Pavement: Yes    No   Source: _____________________________  
 
Erosion of Landscaped Areas: Yes    No               Source: ______________________________  
 
StormFilter Cartridge Replacement Maintenance Activities   
 
Remove Trash and Debris: Yes    No    Details: ______________________________________  
 
Replace Cartridges:  Yes    No              Details: ______________________________________  
 
Sediment Removed: Yes    No              Details: ______________________________________  
 
Quantity of Sediment Removed (estimate?):_____________________________________________ 
 
Minor Structural Repairs: Yes    No        Details: ______________________________________  
 
Residuals (debris, sediment) Disposal Methods:______________________________________  
 
Notes:_______________________________________________________________________  
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